A selective medium for the isolation of Pasteurella pestis from material heavily contaminated with other organisms was described by Morris (1958) . Initial studies in this laboratory with the Morris medium showed marked variability with respect to recovery of virulent and avirulent strains as well as with individual strains in each group.
The present study was primarily concerned with the development of an azide medium that permits excellent recovery and growth of P. pestis in 48 hr from material heavily contaminated with other organisms. Test media evaluated were: (i) plain azide, (ii) enriched azide, (iii) Bile Salts, (iv) Morris medium, and (v) Blood Agar Base (BAB) as a control medium. The efficiency of a selective medium was evaluated on the basis of maximal recovery and growth of P. pestis organisms from known concentrations of test inocula. In addition, the effectiveness of the medium was also determined by the extent I Present address: Division of Research Grants, National Institutes of Health, Bethesda, Md. of inhibition of soil and other common contaminating organisms. The ease of preparation and the availability of ingredients were also important considerations.
MATERIALS AND METHODS
Bacterial strains. Virulent and avirulent strains of P. pestis were employed in quantitative recovery experiments. The virulent strains were assayed for the proportion of avirulent cell types by the oxalate plate method of Higuchi and Smith (1961) .
Preparation of cells. 3). The recovery of P. pestis from soil A (Table  4) on plain azide was significantly higher than on the Morris medium for both levels of inocula. The analysis indicated that there were no significant differences between these two selective media in the inhibition of the soil organisms from soil A.
The analysis of the data in Table 5 showed that there was a significantly higher recovery of P. pestis on the enriched azide medium compared with the Morris medium. There was no significant difference in inhibition of soil organisms by either of the selective media.
DISCUSSION
The Morris medium was difficult to prepare, required adjustment of the pH, and did not allow for efficient recovery of P. pestis. Recovery on Morris medium. The selective media were inoculated with 0.1 ml of a 10-1 dilution of soil suspension. The BAB was inoculated with 0.1 ml of a 10-dilution of soil suspension. Note the spreading-type colony on the BAB plate of soil A. this medium prepared in our laboratory varied from 27% for the avirulent strains to 60% for the virulent strains when compared with BAB controls. The recovery of individual strains of P. pestis frequently varied each time the medium was prepared.
AIarkenson and Ben-Efraim (1963) described an oxgall medium for identification of P. pestis. This medium requires 2% defibrinated rabbit blood. Preliminary results with this medium indicate that it is less inhibitory for contaminating organisms than is azide media. Recovery of 12 virulent strains of P. pestis averaged 56% compared with recovery on BAB. This medium also has the disadvantage of being opaque.
Previous attempts by other investigators to isolate P. pestis on selective media from various specimens were not entirely satisfactory, (Drennan and Teague, 1917; Meyer and Batchelder, 1926; Quan, Von Fintel, and McMIanus, 1958) .
A medium for the cultivation of Pasteurella and Brucella species with brilliant green as the inhibitory agent was described by Levin, Trupin, and Cabelli (1962) . This medium requires the use of a peptic digest of bovine hemoglobin.
The Bile Salts medium permitted good recovery of P. pestis, but colony morphology was atypical. Similar variations in colony morphology on a bile salts medium were described by LaRose (1930) . Recognition of P. pestis colonies among soil colonies on this medium was more difficult than with other selective media. The Bile Salts medium is therefore recommended only in special situations where the contaminants are particularly sensitive to bile salts. The use of bile solution as an enrichment fluid for the isolation of P.
pestis was reported by Kirschner (1934) .
The plain azide medium requires 72 hr for recovery of P. pestis, but has the advantage of being more inhibitory than the enriched azide medium for certain types of contaminating organisms. The enriched azide medium has an advantage of allowing excellent recovery of P. pestis in 48 hr and growth of large, easily distinguishable colonies.
Hemin served as a satisfactory enrichment in the azide medium. It eliminated the necessity of obtaining sheep blood and the time required to prepare the digest. Herbert (1949) reported that hematin was the factor in pepsonized blood responsible for increased growth of P. pestis in agar media. VOL. 88, 1964 KNISELY, SWANEY, AND FRIEDLAND)ERJ 'I'he correlation of virulence of P. pestis with calcium ion was reported by Higuchi, Kupferberg, and Smith (1959) and Higuchi and Smith (1961 
